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DQGWKDWRIWKHVDPSOHZHUHXVLQJIRXURUPRUHGUXJV&UDGGRFNHWDO7KH'UXJ$EXVH
7UHDWPHQW 2XWFRPH 6WXG\ '$726 UHSRUWHG WKDW  RI WKH  SDWLHQWV LQ WKH PHWKDGRQH
WUHDWPHQWVDPSOHZHUHXVLQJWZRGUXJVRUPRUHLQWKH\HDUEHIRUHHQWHULQJWUHDWPHQWDQGWKDW
RIWKHSDWLHQWVLQWKHVDPSOHZHUHXVLQJIRXURUPRUHGLIIHUHQWGUXJVSULRUWRWUHDWPHQWHQWU\&UDGGRFN
HW DO  7KH'UXJ$EXVH5HSRUWLQJ 3URJUDP '$53 VWXG\ UHYHDOHG WKDW  RXW RI WKH 
VXEMHFWV LQ WUHDWPHQW UHSRUWHG WKH XVH RI RWKHU QRQRSLRLG GUXJV WZR PRQWKV EHIRUH WUHDWPHQW
)XUWKHUPRUHRIWKLVVDPSOHUHSRUWHGRQHRUPRUHSUHYLRXVPRQWKVRIWUHDWPHQW6LPSVRQ	6HOOV

%URRNV1HOVRQ.RWUDQVNL6HPDDQHWDOPHDVXULQJWKHH[WHQWRIFRFDLQHDQGRSLDWHXVH
DPRQJDVDPSOHRIRXWRIWUHDWPHQWGUXJXVHUVLQ3KLODGHOSKLDIRXQGWKDWZLWKLQWKHKRXUV
SULRUWRGDWDFROOHFWLRQRIWKHVDPSOHUHSRUWHGXVLQJRSLDWHVUHSRUWHGXVLQJFRFDLQHDQG
UHSRUWHGXVLQJVSHHGEDOOV7KHH[WHQWRISRO\GUXJXVHRXWVLGHRIWUHDWPHQWZDVDOVRH[DPLQHG
LQ D UHFHQW &DQDGLDQ FRKRUW VWXG\ RI XQWUHDWHG LOOLFLW RSLDWH XVHUV LQ 7RURQWR 7KH UHVHDUFKHUV
GHWHUPLQHGWKDWRIWKHVDPSOHRIXVHUVVLPXOWDQHRXVO\XVHGSUHVFULSWLRQRSLDWHVDOFRKRO
FDQQDELV EHQ]RGLD]HSLQHV DQGRU FRFDLQH RQ D UHJXODU EDVLV DQG WKDW RI WKH VDPSOHZHUH
FRQFXUUHQWO\XVLQJRSLDWHVDQGFRFDLQH)LVFKHU0HGYHG*OLNVPDQ	5HKP
2QWKHEDVLVRIWKHVHODUJHVFDOHREVHUYDWLRQDOFRKRUWVWXG\GDWDLWDSSHDUVZHOOHVWDEOLVKHGWKDW
SRO\GUXJ XVH DPRQJ RSLDWH DGGLFWV LV D UDWKHU SUHYDOHQW DQG FRPPRQ SKHQRPHQRQ $V LQGLFDWHG
DERYH LW LV HPSLULFDOO\ VKRZQ WKDW WKH JUHDWPDMRULW\ RI VXFK ಪRWKHU GUXJ XVHಫ DPRQJ RSLDWH XVHUV
LQYROYHVIRXUFDWHJRULHVRISV\FKRDFWLYHVXEVWDQFHVFRFDLQHDOFRKROVHGDWLYHVDQGPDULMXDQD5HWWLJ
	<DUPROLQVN\$UDWKHUODUJHDPRXQWRIUHVHDUFKOLWHUDWXUHKDVEHHQGHYRWHGWRGRFXPHQWLQJ
WKHH[WHQWDQGHWLRORJ\RIVXFKRWKHUGUXJXVHDQGVRPHPRUHVSHFLILFHPSLULFDOHYLGHQFHRQWKHXVH
DQGSUHYDOHQFHRIWKHVHGLVWLQFWGUXJVLQRSLDWHXVHUSRSXODWLRQVLVSUHVHQWHGEHORZ
&RFDLQH8VH
&RFDLQHKDVEHFRPHDQLQFUHDVLQJO\SRSXODUGUXJRIFKRLFHDPRQJXQWUHDWHGRSLDWHXVHUVDVZHOODV
PHWKDGRQHWUHDWPHQWSDWLHQWV.RVWHQHWDO+DQORQHWDO.RODUHWDO5RVHQEOXPHW
DO 5REOHV HW DO  )LVFKHU*OLNVPDQ5HKP'DQLHO	0HGYHG&RFDLQHXVH LV D
VHULRXVFRQFHUQGXHWRLWVVXJJHVWHGFRUUHODWLRQWRQHJDWLYHWUHDWPHQWRXWFRPHVDQGLWVSXEOLFKHDOWK
LPSOLFDWLRQV DV FRFDLQH LV XVXDOO\ IUHTXHQWO\ LQMHFWHG E\ WKLV SRSXODWLRQ FRQWULEXWLQJ WR WKH
WUDQVPLVVLRQRI+,9DQGRWKHUEORRGERUQHGLVHDVHVWKURXJKQHHGOHDQGSDUDSKHUQDOLDVKDULQJ.RODU
HWDO5RVHQEOXPHWDO
&RFDLQHXVHDPRQJPHWKDGRQHWUHDWPHQWSDWLHQWVEHFDPHPRUHSUHYDOHQW LQ1RUWK$PHULFD LQ
WKH ODWH VZKHQ FRFDLQHEHFDPHFKHDSHU DQGPRUHZLGHO\ DYDLODEOH &RQGHOOL HW DO  ,Q
LWZDVHVWLPDWHGWKDWRXWRIPHWKDGRQHWUHDWPHQWSDWLHQWVLQ1HZ<RUN&LW\ZHUH
XVLQJFRFDLQHDWWUHDWPHQWHQWU\1<62IILFHRI$OFRKRODQG6XEVWDQFH$EXVH6HUYLFHV	
5RVHQEOXPHWDO.RVWHQHWDOIRXQGLQWKHLUVWXG\WKDWRXWRIRSLDWHDGGLFWV
DSSO\LQJIRUPHWKDGRQHPDLQWHQDQFHWUHDWPHQW007ZHUHXVLQJFRFDLQHDQGWKDWRIFRFDLQH
XVLQJDGGLFWVLQWKHVWXG\UHSRUWHGWKHXVHRIDWOHDVWRQHRWKHUW\SHRIGUXJ7KH7236VWXGLHVGHWHU
PLQHGWKDWRIWKHSDWLHQWVLQWKHPHWKDGRQHWUHDWPHQWVDPSOHZHUHXVLQJFRFDLQHRQD
GDLO\RUZHHNO\EDVLVLQWKH\HDUEHIRUHWUHDWPHQWHQWU\DQGWKH'$726VWXGLHVIRXQGWKDWRI
WKHVDPSOHSDWLHQWVZHUHXVLQJFRFDLQHLQWKH\HDUSULRUWRWUHDWPHQW&UDGGRFNHWDO$
IROORZXSVWXG\RI WKH7RURQWR ಪ6PDFNಫ FRKRUWRIRSLDWHDGGLFWV LQGLFDWHG WKDWRI WKHXQWUHDWHG
DGGLFWVDQGRIWKHDGGLFWVZKRKDGHQWHUHGWUHDWPHQWUHSRUWHGFRFDLQHXVHLQWKHODVWGD\V
EHIRUHLQWHUYLHZ)LVFKHU*OLNVPDQ5HKPHWDO
$OFRKRO8VH
,WKDVEHHQKLJKO\GHEDWHGLQWKHOLWHUDWXUHDVWRZKHWKHUWKHXVHRIDOFRKRODPRQJVWRSLDWHDGGLFWVLV
LQFUHDVHG DV D VXEVWLWXWH IRU KHURLQ E\ SDWLHQWV GXULQJ WUHDWPHQW ZKHWKHU DOFRKROLVP LV SDUW RI D
SDWWHUQ RI SUHYLRXV DOFRKRO SUREOHPV DQG LOOLFLW GUXJ XVH WKDW FRQWLQXHV GXULQJ DQG DIWHU WUHDWPHQW
/HKPDQ%DUUHWW	6LPSVRQRUZKHWKHUDOFRKROLVXVHGDVDPHDQVWRPDQLSXODWHWKHHIIHFWVRI
RWKHU GUXJV 9DU\LQJ VWXG\ UHVXOWV KDYH OHIW WKLV GHEDWH XQUHVROYHG /RZH 	 6KHZDQ 
'HSHQGLQJRQKRZDOFRKROLVP LV GHILQHG UHVHDUFK VWXGLHV KDYHHVWLPDWHG WKDW UDWHVRI DOFRKROLVP
DPRQJVWRSLDWHDGGLFWV LQWUHDWPHQWFDQZLGHO\UDQJHIURPWR(O%DVVHOHWDO*HOE
5LFKPDQ 	 3H\VHU  DQG DSSUR[LPDWHO\ UDQJH IURP  WR  RI RSLDWH DGGLFWV QRW LQ
WUHDWPHQW /HKPDQ HW DO  %HOHQNR  ,Q VXSSRUW RI WKHVH HVWLPDWHV WKH 7236 VWXGLHV
UHSRUWHGWKDWRIWKH007SDWLHQWVXVHGDOFRKROLQWKH\HDUEHIRUHHQWHULQJWUHDWPHQWDQGWKDW
HQJDJHGLQKHDY\DOFRKROXVHGXULQJWKLVWLPH7KH'$726VWXGLHVUHYHDOHGWKDWRI007
SDWLHQWV XVHG DOFRKRO DQG WKDW  RI 007 SDWLHQWV XVHG DOFRKRO KHDYLO\ LQ WKH \HDU EHIRUH
WUHDWPHQWHQWU\&UDGGRFNHWDO7KH7RURQWRಪ6PDFN6WXG\ಫIROORZXSGHWHUPLQHGWKDWRI
WKHXQWUHDWHGRSLDWHDGGLFWVDQGRIWKHDGGLFWVZKRKDGHQWHUHG007LQGLFDWHGDOFRKROXVHLQ
WKHODVWGD\VEHIRUHLQWHUYLHZ)LVFKHU*OLNVPDQ5HKPHWDO
0DULMXDQD8VH
,WKDVEHHQQRWHGLQUHVHDUFKVWXGLHVWKDWPDULMXDQDLVSURPLQHQWO\XVHGE\RSLDWHDGGLFWVERWKLQDQG
RXWRIWUHDWPHQW%XGQH\%LFNHO	$PDVV.RVWHQHWDO6D[RQ&DOV\Q*UHHQEHUJHWDO
1LUHQEHUJHWDO5DWHVRIWKHFRQFXUUHQWXVHRIPDULMXDQDE\RSLDWHDGGLFWVKDYHEHHQ
HVWLPDWHGWRUDQJHIURPWR%XGQH\HWDO'DUNH	+DOO%DOO&KDPEHUV	+DOO
6D[RQ&DOV\Q*UHHQEHUJHWDO1LUHQEHUJHWDO3HWU\	%LFNHO7KH7236
VWXGLHV LQ SDUWLFXODU LQGLFDWHG WKDW RI WKH007 VDPSOH SDWLHQWVZHUH XVLQJPDULMXDQD GDLO\ RU
ZHHNO\LQWKH\HDUEHIRUHWUHDWPHQWDGPLVVLRQ&UDGGRFNHWDO7KHIROORZXSVWXG\WRWKH
7RURQWRಪ6PDFN6WXG\ಫUHYHDOHGWKDWRIWKHXQWUHDWHGRSLDWHDGGLFWVDQGRIDGGLFWVZKR
KDGHQWHUHGWUHDWPHQWUHSRUWHGPDULMXDQDXVHGD\VSULRUWRLQWHUYLHZ)LVFKHU*OLNVPDQ5HKPHW
DO  'HVSLWH WKHVH HVWLPDWHV RI SUHYDOHQFH RI XVH QRW PXFK LV NQRZQ DERXW WKH LPSDFW RI
PDULMXDQDXVHRQRSLDWHDGGLFWVಫKHDOWKRUSHUIRUPDQFHLQWUHDWPHQW%XGQH\HWDO1LUHQEHUJHW
DO
 6RPH UHVHDUFKHUV KDYH DUJXHG WKDWPDULMXDQD XVH E\ RSLDWH DGGLFWV LQPHWKDGRQH WUHDWPHQW
GRHVQRWKDYHDQHJDWLYHLPSDFWRQWKHRYHUDOOHIIHFWLYHQHVVRI007DWDFKLHYLQJSURJUDPJRDOVDQG
WKXV GR QRW VHH WKH QHHG WR WHVW IRU PDULMXDQD XVH 6LPLODUO\ VRPH UHVHDUFKHUV KDYH IRXQG QR
HYLGHQFH RI LQFUHDVHG LOOLFLW GUXJ XVH DPRQJVW WKRVH ZKR WHVWHG SRVLWLYH IRU PDULMXDQD LQ WKHLU
WUHDWPHQW VWXG\ VDPSOHV DQG WKXV KDYH FRQFOXGHG WKDW 7+& WHVWLQJ LV QRW MXVWLILHG LQ PHWKDGRQH
WUHDWPHQWSURJUDPV1LUHQEHUJHWDO6D[RQ&DOV\Q*UHHQEHUJHWDO
8VHRI%HQ]RGLD]HSLQHV
&RQVLVWHQWZLWKUHVHDUFKILQGLQJVWKDWSV\FKLDWULFSUREOHPVDUHKLJKO\SUHYDOHQWDPRQJSV\FKRDFWLYH
VXEVWDQFHGHSHQGHQW LQGLYLGXDOV %XVWR5RPDFK	6HOOHUV .RVWHQHWDO'DUNH6ZLIW
+DOO	5RVVLWKDVEHHQIRXQGWKDWPDQ\RSLDWHDGGLFWVDOVRXVHEHQ]RGLD]HSLQHVLQDQGRXWRI
WUHDWPHQW 7KH UHVHDUFK GDWD DUH QRW DOZD\V FOHDU DERXW WKH SUHVFULEHG OLFLW RU LOOLFLW QDWXUH RI
EHQ]RGLD]HSLQH XVH ,W KDV EHHQ VXJJHVWHG WKDW VXFK XVH RIWHQ RFFXUV WR VHOIPHGLFDWH VXFK
FRQGLWLRQV DV GHSUHVVLRQ DQG SHUVRQDOLW\ GLVRUGHUV %XVWR HW DO 6WLW]HU HW DO 6WXGLHV
KDYHVKRZQWKDWWKHJHQHUDOSUHYDOHQFHRIFRQFXUUHQWXVHRIEHQ]RGLD]HSLQHVDPRQJRSLDWHDGGLFWV
LVKLJK%XVWRHWDO6WLW]HUHWDODQGWKDWDYHUDJHUDWHVRIEHQ]RGLD]HSLQHXVHDPRQJ
PHWKDGRQH WUHDWPHQW SDWLHQWV FDQ UDQJH IURP  6WLW]HU HW DO  7KH 7236 VWXGLHV
UHSRUWHG WKDW LQ WKH \HDU EHIRUH WUHDWPHQW HQWU\  RI 007 SDWLHQWV LQ WKH VDPSOH ZHUH XVLQJ
VHGDWLYHV RU EDUELWXUDWHV RQ D GDLO\ RU ZHHNO\ EDVLV &UDGGRFN HW DO  7KH 7RURQWR ಪ6PDFN
6WXG\ಫIROORZXSGHWHUPLQHGWKDWRIWKHXQWUHDWHGRSLDWHDGGLFWVDQGRIWKHDGGLFWVZKR
HQWHUHG007UHSRUWHGEHQ]RGLD]HSLQHXVHLQWKHGD\VEHIRUHLQWHUYLHZ)LVFKHU*OLNVPDQ5HKP
HWDO6WLW]HUHWDOGLVFRYHUHGLQWKHLUVWXG\WKDWRIWKHLUVDPSOHRISDWLHQWVLQ
WZRPHWKDGRQHPDLQWHQDQFHSURJUDPVXVHGQRQSUHVFULEHGEHQ]RGLD]HSLQHVLQDJLYHQPRQWK
5HVHDUFKHUVDUJXHWKDWPDQ\RSLDWHDGGLFWVLQWUHDWPHQWXVHEHQ]RGLD]HSLQHVZLWKLQWKHUDSHXWLF
OLPLWV6WLW]HUHWDO:RRG\HWDOEXWWKDWWKHUHLVDFRQVLGHUDEOHQXPEHURISDWLHQWVZKR
DEXVHEHQ]RGLD]HSLQHVSDUWLFXODUO\GLD]HSDP%XVWRHWDO6WLW]HUHWDO
&DQDGLDQ'DWDRQ3RO\'UXJ8VHDPRQJ2SLDWH8VHUV
7KHUHDUHDGGLWLRQDOGDWDDYDLODEOHWKDWRXWOLQHLQFRQVLGHUDEOHGHSWKWKHH[WHQWDQGYDULDWLRQRIಪRWKHU
GUXJXVHಫDPRQJRSLDWHDGGLFWVLQWKHVSHFLILF&DQDGLDQFRQWH[W7UHDWPHQWDGPLVVLRQVGDWDIURPWKH
$GGLFWLRQ 5HVHDUFK )RXQGDWLRQ LQ 7RURQWR &DQDGD UHYHDOHG WKDW  RI DOO  LQGLYLGXDOV
DSSO\LQJIRU WUHDWPHQWDQGLQGLFDWLQJ ಪRSLDWHVಫDVWKHLUSULPDU\SUREOHPVXEVWDQFHGXULQJ
UHSRUWHG WKHSUREOHPDWLF XVHRI RQHRUPRUHGUXJVRWKHU WKDQRSLDWHV2XWRI WKH WRWDO RSLDWHXVHU
WUHDWPHQWVDPSOHRIVXEMHFWVUHSRUWHGEHQ]RGLD]HSLQHXVHLQGLFDWHGPDULMXDQDXVH
 LQGLFDWHGDOFRKROXVHDQG UHSRUWHGXVLQJFRFDLQHDV WKHLU VHFRQGDU\GUXJRIFKRLFH $5)
XQSXEOLVKHGGDWD'XHWRWKHRSHQHQGHGVHOIUHSRUWQDWXUHRIWKHLQWDNHTXHVWLRQQDLUH
ZKLFK ZDV DSSOLHG WR SDWLHQWV LQ WKH $5)ಫV ಪKLJK WKUHVKROGಫ FOLQLFDO VHWWLQJ VSHFLILF GDWD RQ WKH
SUHYDOHQFHRIXVHRIHDFKRI WKHVHGUXJFDWHJRULHVDPRQJ WKHRSLDWHXVHUVZHUHQRW LVRODWHG
'HVSLWH WKLV OLNHO\ XQGHUUHSRUWLQJ WKHVH GDWD GR UHYHDO WKDW SRO\GUXJ XVHZDV UHODWLYHO\ FRPPRQ
DPRQJWKLVVDPSOH ,WPXVWEHSRLQWHGRXWKHUHWKDWGXULQJWKLVWLPHWKH$5)GUXJWUHDWPHQWFOLQLF
RSHUDWHGDVDಪKLJKWKUHVKROGಫLQVWLWXWLRQSULPDULO\VSHFLDOL]LQJLQVSHFLDOUHIHUUDOFDVHVWKXVDWWUDFWLQJ
DQGIHDWXULQJDGLVWLQFWFOLHQWSRSXODWLRQSURILOH
7KH9DQFRXYHU,QMHFWLRQ'UXJ8VH6WXG\9,'86LVDQRSHQFRKRUWRIRYHULQMHFWLRQGUXJ
XVHUV LQ 9DQFRXYHU &DQDGD 7\QGDOO &XUULH -RKQVWRQ /L2ಫ6KDXJKQHVV\	6FKHFKWHU  $W
UHFUXLWPHQW WKH SDUWLFLSDQWV FRPSOHWH DQ LQGHSWK VHPLVWUXFWXUHG TXHVWLRQQDLUH DQG DUH WHVWHG IRU
+,9+HSDWLWLV&DQGWXEHUFXORVLV6HPLDQQXDOIROORZXSLVFRQGXFWHGWRGHWHUPLQHSDWWHUQVRIGUXJ
XVH QHHGOH H[FKDQJH XWLOL]DWLRQ VH[XDO ULVN EHKDYLRXUV QHHGOH VKDULQJ DQG SDUWLFLSDWLRQ LQ GUXJ
WUHDWPHQW$WWKHLQFHSWLRQRIWKHFRKRUWLQ0D\ZHUHLQMHFWLQJFRFDLQHZHUHLQMHFWLQJ
KHURLQZHUHLQMHFWLQJVSHHGEDOOVDQGZHUHVPRNLQJFUDFNFRFDLQH7KLVFRKRUWVWXG\LOOXV
WUDWHVWKDWRSLDWHVDUH MXVWRQHRIDQXPEHURIVXEVWDQFHVUHJXODUO\FRQVXPHGLQWKLVXUEDQVHWWLQJ
DQGWKXVPDNHVDFOHDUHPSLULFDOFDVHIRUDಪSRO\GUXJXVHಫUDWKHUWKDQDQಪRSLDWHFHQWULFಫGUXJXVHRU
HYHQDಪPRQRGUXJXVHಫVLWXDWLRQDPRQJRSLDWHXVHUVLQ1RUWK$PHULFD
0RUHJHQHUDOO\WKHRYHUDOOKLJKSUHYDOHQFHRISRO\GUXJXVHLQ1RUWK$PHULFDDPRQJWKRVHRSLDWH
XVHUV RXWVLGH RI WUHDWPHQW HQWHULQJ WUHDWPHQW DQG LQ WUHDWPHQW EHJV WKH TXHVWLRQ DV WRZKHWKHU LW
PDNHV VHQVH WR IUDPH WKHSKHQRPHQRQRI SRO\GUXJXVHDPRQJRSLDWH XVHUV DVD IRUPRI ಪRWKHUಫ
ಪDGGLWLRQDOಫRU ಪVXERUGLQDWHಫGUXJXVH ,W LQFUHDVLQJO\DSSHDUV WKDWZKLOHPDQ\RI WKH LQGLYLGXDOV LQRU
RXW RI LOOLFLW RU LQMHFWLRQGUXJ WUHDWPHQW LQGLFDWH RSLDWHV DV WKHLU SULPDU\ SUREOHP VXEVWDQFH RU DUH
VHHNLQJWUHDWPHQWIRURSLDWHDGGLFWLRQVSHFLILFDOO\HJPHWKDGRQHWUHDWPHQWRSLDWHVDUHPRVWRIWHQ
MXVWRQHRIPDQ\GUXJVEHLQJXVHGE\WKLVSRSXODWLRQ&RQFHSWXDOO\ LWZRXOGWKXVVHHPPXFKPRUH
DSSURSULDWH WRDGGUHVVWKLV LVVXHLQWKHEURDGHUFRQWH[WRI ಪSRO\GUXJXVHಫDPRQJLOOLFLWGUXJDGGLFWV
ZKLFK VHHPV WR EH WKH SUDFWLFDO UXOH UDWKHU WKDQ WKH H[FHSWLRQ DQG ZKLFK SURYLGHV DPXFKPRUH
UHDOLVWLF UHIOHFWLRQ RI WKH FRQWHPSRUDU\ GUXJ XVH UHDOLW\ RI PRVW LOOLFLW GUXJ XVHUV LQ 1RUWK $PHULFD
WRGD\
3RO\'UXJ8VH$PRQJ2SLDWH$GGLFWV9DULRXV([SODQDWLRQ0RGHOV
1XPHURXVWKHRULHVKDYHEHHQGHYHORSHGRYHUWKH\HDUVWRH[SODLQSDWWHUQVDQGPRWLYDWLRQVIRUSRO\
GUXJXVHDPRQJGUXJDGGLFWVLQJHQHUDODQGPRUHVSHFLILFDOO\DPRQJRSLDWHXVHUV6HYHUDOWKHRULHV
HPHUJHGGXULQJWKHVWRODWHVWRH[SODLQVHTXHQWLDORUಪSURJUHVVLRQDOಫSRO\GUXJXVHE\GUXJ
DGGLFWVWKHVHWKHRULHVFRPPRQO\WUHDWHGPDULMXDQDXVHDVDFULWLFDOWKUHVKROGDQGVWHSSLQJVWRQHLQWR
WKHUHDOPRILOOLFLWGUXJVDQGRSLDWHXVH*ULQVSRRQ7KHSV\FKRSKDUPDFRORJLFDOHIIHFWVPRGHO
ZDVWKHILUVWDQGPRVWSRSXODUWKHRU\WRH[SODLQVHTXHQWLDOGUXJXVHIURPPDULMXDQDWRRSLDWHV7KLV
W\SHRIWKHRU\SURSRVHGWKDWRQHRIWKHVLGHHIIHFWVRIPDULMXDQDXVHZDVDORVVRIVHOIFRQWURORUWKH
GHYHORSPHQWRIDWROHUDQFHWRWKHGUXJWKDWFRXOGPDNHWKHXVHUPRUHVXVFHSWLEOHDQGDWWUDFWHGWRWKH
FRQVXPSWLRQRIRWKHUPRUHSRWHQWGUXJVOLNHKHURLQ*LRUGDQR0DXUHU	9RJHO
$QRWKHUJURXSRIWKHRULHVWKDWVRXJKWWRH[SODLQWKHSURJUHVVLRQRIPDULMXDQDXVHWRRSLDWHVZHUH
WKH SHUVRQDOLW\ DEQRUPDOLW\ WKHRULHV 7KHVH WKHRULHV FODLPHG WKDW LQGLYLGXDOV XVLQJPDULMXDQDZHUH
SV\FKRORJLFDOO\GLVWXUEHGDQGIHDWXUHGSHUVRQDOLW\GLVRUGHUVDQGWKDWHYHQWXDOO\IRUWKRVHZLWKPRUH
VHULRXV SHUVRQDOLW\ GHILFLWVPDULMXDQD ZRXOG QR ORQJHU EH VXIILFLHQW DQG WKH\ZRXOG JR RQ WR XVH
KHURLQWREHWWHUWUHDWWKHLUFRQGLWLRQ&RKHQ	.OHLQ
0DQ\VRFLDOFXOWXUDO WKHRULHV WRH[SODLQVHTXHQWLDOGUXJXVHKDYHEHHQRIIHUHG*HQHUDOO\ WKH\
DVVHUWWKDWGUXJXVHLVGHWHUPLQHGE\DQGLVWKHSURGXFWRIVXEFXOWXUHVDQGWKHLUGLVWLQFWVRFLDOIRUFHV
WKDW FRQGLWLRQ IRU SURPRWH DQG IDFLOLWDWH FHUWDLQ NLQGV RI GUXJ XVH UHODWHG WR DGGLWLRQDO IDFWRUV OLNH
VRFLDOVLWXDWLRQVFXOWXUDOKDELWVYDOXHVDQGQRUPVDQGGUXJDYDLODELOLW\LQWKHVHFRQWH[WV2QHVXFK
WKHRU\DUJXHGWKDWWKURXJKWKHXVHRILOOLFLWVXEVWDQFHVDQGVXEVHTXHQWH[SRVXUHWRWKHLOOLFLWPDUNHW
WKHQHZGUXJXVHUHYHQWXDOO\HVWDEOLVKHVVRFLDOUHODWLRQVZLWKGUXJXVHUVZKRXVHDYDULHW\RIGUXJV
DQG LV WKXV JUDGXDOO\ XVKHUHG LQWR D GUXJ VXEFXOWXUH WKDW HQFRXUDJHV WKH XVH RI VHYHUDO GLIIHUHQW
VXEVWDQFHV %OXPHU 6XWWHU $KPHG 	 6PLWK  %HFNHU  *ODVHU ,QFLDUGL 	 %DEVW 
:KLWHKHDG6PDUW	/DIRUHVW
6HYHUDOWKHRULHVKDYHHYROYHGLQUHFHQW\HDUVWKDWDGGUHVVWKHFRQFXUUHQWSRO\GUXJXVHSDWWHUQV
RI RSLDWH DGGLFWV REVHUYHG E\ UHVHDUFKHUV DQG FOLQLFLDQV WRGD\ $ VXEVWLWXWLRQFRVWHIIHFWLYHQHVV
WKHRU\KDVEHHQIXUWKHUGHYHORSHGWKDWGUDZVIURPHFRQRPLFWKHRU\DQGVWDWHVWKDWGXULQJWUHDWPHQW
HSLVRGHVRUIOXFWXDWLRQVLQPDUNHWSULFHRSLDWHDGGLFWVIOH[LEO\VXEVWLWXWHRWKHUGUXJVIRURSLDWHVRQWKH
EDVLVRIWKHDVVXPSWLRQRIDEDVLFHODVWLFLW\RIWKHXVHUVಪGHPDQGIRURSLDWHVVSHFLILFDOO\,WKDVEHHQ
IRXQGWKDWRSLDWHDGGLFWVLQWUHDWPHQWPD\VXFFHVVIXOO\VWRSXVLQJKHURLQEXWWKHQEHJLQWRXVHRWKHU
GUXJVRULQFUHDVHWKHIUHTXHQF\RIWKHLURWKHUGUXJXVHDVDVXEVWLWXWHIRUKHURLQ)DLUEDQNHWDO
/HKPDQ HW DO  7KRVH DGGLFWV LQ PHWKDGRQH WUHDWPHQW PD\ DOVR FKRRVH WR XVH D FKHDSHU
VXEVWDQFHWRUHGXFHFRVWVDVODUJHUDPRXQWVRIGUXJDUHUHTXLUHGLQRUGHUWRIHHODQ\HIIHFWVRYHUWKH
FURVVWROHUDQFH WKDW PHWKDGRQH FUHDWHV +XQW HW DO  .RVWHQ HW DO  /DQJURG 
)XUWKHUPRUHDORQJ WKHVDPH OLQHV LW KDVEHHQVXJJHVWHG WKDWZKHQ WKHSULFHRIKHURLQ LQFUHDVHV
RSLDWHDGGLFWVVXEVWLWXWHPRUHFRVWHIIHFWLYHGUXJVIRUKHURLQ3HWU\	%LFNHO
 7KH VHOIPHGLFDWLRQ PRGHO H[SODLQV SRO\GUXJ XVH DPRQJ RSLDWH DGGLFWV IURP D GLVWLQFW DQG
EHKDYLRXUDOಥSKHQRPHQRORJLFDO SHUVSHFWLYH RQ WKH SDUW RI WKH XVHU 7KLV WKHRU\ LV EDVHG RQ WKH
ILQGLQJVWKDWRSLDWHDGGLFWVWHQGWRKDYHPRUHSV\FKLDWULFSUREOHPVWKDQWKHJHQHUDOSRSXODWLRQDQG
WKXV XVH RWKHU GUXJV VXFK DV EHQ]RGLD]HSLQHV DOFRKRO FRFDLQH DQG PDULMXDQD WR DFWLYHO\ DQG
FRQVFLRXVO\ VHOIPHGLFDWH WKHLU SV\FKLDWULF GLVRUGHUV SHUVRQDO VWUHVV DQGRU GLIILFXOW PRPHQWV LQ
DGGLFWLRQWUHDWPHQW6KDIIHU	/D6DOYLD.RVWHQHWDO
6LPLODUWRWKHVHOIPHGLFDWLRQPRGHOUHVHDUFKKDVDOVRIRXQGHYLGHQFHIRUDVWDELOL]DWLRQIXQFWLRQ
WKHRU\WKDWLPSOLHVSRO\GUXJXVHDVGULYHQE\GLVWLQFWLQWHUDFWLRQVEHWZHHQGUXJVDQGWKHLUHIIHFWV)RU
H[DPSOHVRPHRSLDWHXVHUVHQJDJHLQWKHXVHRIFRFDLQHDOFRKROPDULMXDQDDQGRUEHQ]RGLD]HSLQHV
WR SUHYHQW RU SRVWSRQH WKH ZLWKGUDZDO V\PSWRPV DVVRFLDWHG ZLWK KHURLQ XVH DQG WKXV VWDELOL]H
WKHPVHOYHVXQWLOPRUHKHURLQFDQEHDFTXLUHG+XQWHWDO/DQJURG6RPHRSLDWHDGGLFWV
ಪVSHHGEDOOಫ E\ LQMHFWLQJ FRFDLQH DQG KHURLQ WRJHWKHU WR UHFHLYH WKH LQVWDQW UXVK DQG PDQDJH WKH
XQGHVLUDEOH VHQVDWLRQ RI D FRFDLQH ಪFUDVKಫ .RVWHQ5RXQVDYLOOH 	.OHEHU  6WUXJ+XQW*ROG
VPLWK/LSWRQHWDO7KHVWDELOL]DWLRQIXQFWLRQWKHRU\KDVDOVREHHQDSSOLHGWRRSLDWHDGGLFWVLQ
PHWKDGRQHWUHDWPHQWLQWKDWFHUWDLQGUXJVHJEHQ]RGLD]HSLQHVFRFDLQHFUDFNPDULMXDQDDOFRKRO
SURYLGHLQWR[LFDWLQJHIIHFWVZKHQXVHGZLWKPHWKDGRQH6WLW]HUHWDO&RQGHOOLHWDO+XQW
HWDO.RVWHQHWDO0DQ\SDWLHQWVXVHRWKHUGUXJVZKLOHLQWUHDWPHQWWRSRVWSRQHIHHOLQJV
RI ZLWKGUDZDO DQG WR PDQDJH WKH QHJDWLYH VLGH HIIHFWV WKH\ DVVRFLDWH ZLWK PHWKDGRQH VXFK DV
EDFNDFKHV KHDGDFKHV QDXVHD GURZVLQHVV QHUYRXVQHVV VHL]XUHV QXPEQHVV DQG ERUHGRP
)LVFKHU&KLQ.XRHWDOIRUWKFRPLQJ1,'$
:KDWVHHPVLPSRUWDQWWRQRWHKHUHLVWKDWZKLOHWKHIRUPHUH[SODQDWLRQPRGHOVLPSO\WKDWಪRWKHU
GUXJ XVHಫ LV DQ ಪDGGLWLRQDOಫ RU DJJUDYDWLQJ SUREOHP LQ WKH SDWKRORJ\ RI GUXJ DGGLFWLRQ WKH ODWWHU
WKHRULHVFRQFHGHDSRWHQWLDOO\RUSDUWLDOO\FRQVWUXFWLYHFRQVFLRXVDQGHYHQSRVLWLYHUROHRU IXQFWLRQ
IRUVXFKXVHIURPWKHXVHUಫVSHUVSHFWLYH7KHXVHRIಪRWKHUGUXJVಫPD\EHLQLWLDWHGFRQVFLRXVO\E\WKH
XVHUWRGHDOZLWKRUFRPSHQVDWHWKHHIIHFWVRUODFNRIDYDLODELOLW\RIRWKHUVXEVWDQFHVHJKHURLQWR
ಮFRPHGRZQಯ IURP FRFDLQH RU WR GHDOZLWK DQG UHGXFH WKH XQGHVLUDEOH VLGH HIIHFWV RIPHWKDGRQH
WUHDWPHQW WKH E\ IDU SUHGRPLQDQW WUHDWPHQW UHJLPH XWLOL]HG IRU RSLDWH DGGLFWLRQ 7KHVH SURSRVHG
FRQVWUXFWLYH IXQFWLRQVPD\ UHTXLUHD FDXWLRXV UHFRQVLGHUDWLRQRI WKHXQLIRUPO\QHJDWLYHFRQQRWDWLRQ
DQGMXGJPHQWDVFULEHGWRಪRWKHUGUXJXVHಫLQWKHWUDGLWLRQDOUHVHDUFKDQGWUHDWPHQWOLWHUDWXUH
 5HGXFWLRQ RI ಪ2WKHU 'UXJ 8VHಫ WKURXJK 2SLDWH $GGLFWLRQ 7UHDWPHQW
(PSLULFDO(YLGHQFH
7KHUHGXFWLRQRUHOLPLQDWLRQRIಪRWKHULOOLFLWGUXJXVHಫKDVEHHQSURFODLPHGDQGHPSKDVL]HGDVRQHRI
WKH FHQWUDO JRDOV RI RSLDWH SKDUPDFRWKHUDS\ WUHDWPHQW PHWKDGRQH WUHDWPHQW HWF ,Q WXUQ WKH
DOOHJHGHIIHFWLYHQHVVRIPHWKDGRQHWUHDWPHQWDQGRWKHUIRUPVRISKDUPDFRWKHUDS\LQUHGXFLQJVXFK
RWKHUGUXJXVHKDVEHHQZLGHO\HPSKDVL]HGDVRQHRIWKHIXQGDPHQWDOVXFFHVVLQGLFDWRUVRIWKLVIRUP
RILQWHUYHQWLRQVHH1,'$6ZLVV0HWKDGRQH5HSRUW1,+%DOO	5RVVKDYH
FODLPHGWKDWDJHQHUDOUHGXFWLRQRIDOOLOOLFLWGUXJXVHGXULQJPHWKDGRQHWUHDWPHQWLQGLFDWHVWKLVIRUPRI
WUHDWPHQWಫV HIIHFWLYHQHVV DQG LW KDV EHHQ DUJXHG WKDW ಮ0HWKDGRQH PDLQWHQDQFH KDV EHHQ
GHPRQVWUDWHG WR UHVXOW LQ VXEVWDQWLDO DQG VXVWDLQHG UHGXFWLRQV LQ WKH XVH RI LOOLFLW GUXJVಸ ZLWK D
VXEVHTXHQW LPSURYHPHQW LQRYHUDOOPHGLFDOVRFLDODQGYRFDWLRQDO IXQFWLRQLQJಯ2ಫ&RQQRU6HOZ\Q	
6FKRWWHQIHOG
2YHU WKH SDVW IHZ GHFDGHV D ODUJH DPRXQW RI UHVHDUFK KDV EHHQ FRQGXFWHG DQG GDWD SURGXFHG
H[SORULQJWKHHIIHFWVRIPHWKDGRQHDQGRWKHURSLDWHSKDUPDFRWKHUDS\WUHDWPHQWPXFKRIZKLFKIRFXV
RQ ಪLOOLFLWGUXJXVHಫDVDFHQWUDORXWFRPHPHDVXUH1,'$%HUWVFK\:DUG+DOO	0DWWLFN

2QO\DIHZUHVHDUFKHUVKDYHDSULRULSRLQWHGWRWKHIDFWWKDWPDQ\RSLDWHDGGLFWVHQWHUWUHDWPHQW
ZKLOHDGGLFWHG WRVHYHUDOGLIIHUHQW QRQRSLDWHVXEVWDQFHV IRUZKLFKRSLDWHSKDUPDFRWKHUDS\ LVQRW
DSSURSULDWH WUHDWPHQWDQG WKXVKDVDPELJXRXVHIIHFWVRQ WKHSDWLHQWVಫDELOLW\ WR UHGXFH WKHLURYHUDOO
GUXJXVHGXULQJDQGDIWHUWUHDWPHQW5RVHQEOXPHWDO*HQHUDOO\LWFDQEHVDLGWKDWUHVHDUFK
VWXGLHVDQGWKHHPSLULFDOHYLGHQFHWKH\RIIHURQWKHHIIHFWLYHQHVVRIPHWKDGRQHWUHDWPHQWDWUHGXFLQJ
SRO\GUXJXVHE\RSLDWHDGGLFWVKDYHSURGXFHGಪPL[HGಫUHVXOWVDWEHVW1,'$$EULHIUHYLHZRI
VRPH RI WKH NH\ VWXGLHV H[DPLQLQJ WKH HIIHFWV RIPHWKDGRQH WUHDWPHQW RQ ಪRWKHULOOLFLW GUXJ XVHಫ LV
SURYLGHGEHORZ
%DOO	5RVVGLVFRYHUHGLQWKHLUVWXG\WKDWRSLDWHXVHDQGWKHXVHRIRWKHUGUXJVE\007
SDWLHQWV H[FHSW IRUPDULMXDQD GHFUHDVHG FRQVLVWHQWO\ZLWK WLPH LQ WUHDWPHQW &RQGHOOL	'XQWHPDQ
DOVRFRQVLGHUHGWKHHIIHFWRIOHQJWKRIPHWKDGRQHWUHDWPHQWRQWKHUHGXFWLRQRIRSLDWHXVHLQD
VDPSOHRI SDWLHQWV LQ007SURJUDPVDVSDUW RI WKH7UHDWPHQW2XWFRPH3URVSHFWLYH6WXG\
7236 7KH\ IRXQG WKDW ZKHQ FRPSDULQJ VKRUWWHUP WUHDWPHQW HSLVRGHV RI  GD\V ORQJWHUP
WUHDWPHQWHSLVRGHVRIGD\VDQGFRQWLQXRXVWUHDWPHQWHSLVRGHVRIGD\VWKHOHQJWKLHVWVWD\LQ
WUHDWPHQWEURXJKWDERXWWKHPRVWVLJQLILFDQWGHFUHDVHLQRSLDWHXVHIURPSUHWUHDWPHQWWR
DIWHU FRQWLQXRXV WUHDWPHQW 6LPSVRQ	6HOOVಫ  'UXJ $EXVH 5HSRUWLQJ 3URJUDP '$53 VWXG\
UHSRUWHGDGHFUHDVHLQLOOLFLWRSLDWHXVHLQWKHILUVW\HDURIPHWKDGRQHWUHDWPHQWFRPSDUHGWRWKH
GDLO\XVHWKDWZDVQRWHGDPRQJWKHSDWLHQWVWZRPRQWKVEHIRUHWUHDWPHQWHQWU\7KH'$53
VWXGLHV UHSRUWHG D  UHGXFWLRQ LQ WKHXVHRI DOO QRQRSLRLG GUXJVH[FHSWPDULMXDQDDPRQJVW WKH
VDPSOHRI007SDWLHQWV6LPSVRQ	6HOOV
)DLUEDQNHWDODOVRIRXQGDGHFOLQHLQWKHXVHRILOOLFLWVXEVWDQFHVH[FHSWIRUDOFRKRODPRQJ
WKHLU VDPSOH RI  007 SDWLHQWV DIWHU WKH ILUVW IROORZXS \HDU FRFDLQH ಥ  WR  LOOLFLW
PHWKDGRQHಥWRPDULMXDQDಥWR0DUVFKIRXQGVXEVWDQWLDOHYLGHQFHIRUD
UHODWLRQVKLS EHWZHHQ007DQG WKH UHGXFWLRQ RI LOOLFLW RSLDWH XVH+,9 ULVN EHKDYLRXUV DQG FULPLQDO
DFWLYLWLHV 6KH DQDO\]HG WKH UHVXOWV RI  VWXGLHV LQYHVWLJDWLQJ WKH HIIHFWLYHQHVV RI PHWKDGRQH
WUHDWPHQW DQG GLVFRYHUHG WKDW007KDG DPRGHUDWH HIIHFW LQ UHGXFLQJ LOOLFLW RSLDWH XVH D VPDOO WR
PRGHUDWHHIIHFWLQUHGXFLQJ+,9ULVNEHKDYLRXUVDQGDPRVWVLJQLILFDQWHIIHFWLQUHGXFLQJGUXJUHODWHG
FULPLQDOLW\
+RZHYHURWKHUVWXGLHVKDYHVLJQLILFDQWO\LVRODWHGRQO\DUHGXFWLRQLQWKHXVHRILOOLFLWKHURLQDQG
DQ LQFUHDVHRUFRQWLQXDWLRQRI WKHXVHRIRWKHUGUXJVZKHWKHU LW LVRQHGUXJRUPDQ\ ,Q WKH7236
VWXGLHVDUHGXFWLRQLQWKHXVHRILOOLFLWDQGQRQSUHVFULSWLRQGUXJVGXULQJWUHDWPHQWZDVQRWHGEXWWKLV
UHGXFWLRQZDVIROORZHGE\DVKDUSLQFUHDVHDIWHUWUHDWPHQWDQGWKHQDJUDGXDOO\UHGXFHGUDWHDIWHU
\HDUIROORZXS+XEEDUGHWDO6KDIIHU	/D6DOYLDIRXQGWKDWLQWKHLUFRKRUWRI007
SDWLHQWVFRFDLQHDQGRSLDWHXVHVLJQLILFDQWO\GHFUHDVHGLQWKHILUVW\HDURIWUHDWPHQWEXWWKH\QRWHG
DQ LQFUHDVH LQ WKH XVH RI EHQ]RGLD]HSLQHV E\ SDWLHQWV LQ WKH VDPSOH 3RZHUV DQG $QJOLQ 
UHSRUWHGVWDELOL]LQJHIIHFWVDPRQJ007SDWLHQWVZLWKUHVSHFWWRRSLDWHXVHLQWKDWWKHLURSLDWHXVH
GHFUHDVHGLQDQGRXWRIWUHDWPHQWEXWWKH\IRXQGWKDWPDULMXDQDDQGDOFRKROXVHLQFUHDVHGDQGWKDW
WKHVH VXEVWDQFHVZHUHEHLQJXVHG DV VXEVWLWXWHV IRU RSLDWHVDIWHU WUHDWPHQW /HKPDQHW DO 
GLVFRYHUHG VLPLODU ILQGLQJV LQ WKDW  \HDUV DIWHU007 KDOI RI WKH  SDWLHQWV LQ WKH VDPSOH KDG
VWRSSHG XVLQJ RSLDWHV EXW ZHUH KHDYLO\ XVLQJ DOFRKRO DV D VXEVWLWXWLRQ IRU KHURLQ 7KH &DQDGLDQ
9,'86VWXG\LQGLFDWHGDVOLJKWGHFOLQHLQLOOLFLWVXEVWDQFHXVHRYHUWLPHDPRQJSDUWLFLSDQWVZKR
ZHUHFRQVLVWHQWO\HQUROOHGLQ007)URPWR LQMHFWLRQKHURLQXVHGHFUHDVHGIURPWR
 LQMHFWLRQ FRFDLQH XVH GHFOLQHG IURP WR DQG VSHHGEDOO XVHGHFUHDVHG IURP WR
'XULQJ WKLVVDPH WLPHSHULRGFUDFNXVH LQFUHDVHG IURP WR+RZHYHUDFRPSDULVRQ
EHWZHHQWKLVVXEVDPSOHRI LQMHFWLRQGUXJXVHUV LQ007DQGWKRVHQRW LQ007VKRZHG
WKDWGUXJXVHZDVHVVHQWLDOO\WKHVDPHLQWKHWZRJURXSV7\QGDOO%URRNV&XUULH/L2ಫ6KDXJKQHVV\
	 6FKHFKWHU  $OWKRXJK WKHVH REVHUYDWLRQV GR QRW DOORZ IRU ILUP FRQFOXVLRQV RQ WKH DFWXDO
SUHVHQFHRIಪRWKHUGUXJXVHಫUHGXFLQJHIIHFWVRIPHWKDGRQHWUHDWPHQWWKH\GRVXJJHVWWKDWSRO\GUXJ
XVHUHPDLQVFRPPRQDPRQJWKRVHLQ007
 'HVSLWH WKH ZLGHO\ YDU\LQJ UHVXOWV SXW IRUZDUG E\ WKH H[LVWLQJ RXWFRPH UHVHDUFK LW LV
SUHGRPLQDQWO\ DVVHUWHG WKDWPHWKDGRQH WUHDWPHQW LV DQHIIHFWLYHPHWKRGRI UHGXFLQJRUHOLPLQDWLQJ
LOOLFLW RSLDWH DQGRWKHU GUXJXVHDVZHOO DVRWKHUQHJDWLYHEHKDYLRXUVDPRQJRSLDWHDGGLFWV %DOO	
5RVV  5RVHQEOXP HW DO  6LPSVRQ 	 6HOOV  6KDIIHU 	 /D6DOYLD  )DLUEDQN
'XQWHPDQ	&RQGHOOL  6LPLODUO\ EDVHG RQ WKLV HPSLULFDO HYLGHQFHPHWKDGRQH WUHDWPHQW KDV
EHHQDVVHVVHGDQGSURFODLPHGDVDQHIIHFWLYHWUHDWPHQWPRGDOLW\IRURSLDWHDGGLFWLRQWKDWUHGXFHVDOO
LOOLFLW GUXJ XVH FULPLQDO DFWLYLW\ +,9 WUDQVPLVVLRQ PRUWDOLW\ DQG VRFLDO FRVWV DQG WKDW LQFUHDVHV
SDWLHQWVಫVRFLDOIXQFWLRQLQJDQGHPSOR\PHQWUDWHV%HUWVFK\1LUHQEHUJHWDO7D\ORUHWDO
%DOO	5RVV6LPSVRQ	6HOOV
:LWKLQ WKLVHPSLULFDO FRQWH[W RIPHWKDGRQH WUHDWPHQWRXWFRPH UHVHDUFKVHYHUDOGHWHUPLQDQWVKDYH
EHHQLGHQWLILHGRQZKLFKWKHVXFFHVVIXOUHGXFWLRQRISDWLHQWVಫ LOOLFLWGUXJXVHLQPHWKDGRQHWUHDWPHQW
PD\GHSHQG6RPHUHVHDUFKHUVDQGFOLQLFLDQVKDYHIRXQGWKDW WKRVHSDWLHQWVZLWK OHVVVHYHUHGUXJ
KDELWVLQERWKIUHTXHQF\DQGKLVWRU\DUHPRUHFDSDEOHRIUHGXFLQJWKHLURYHUDOOLOOLFLWGUXJXVHZKLOHLQ
007WKDQWKRVHZKRKDYHPRUHVHULRXVGUXJDGGLFWLRQFDUHHUV)DLUEDQN&RQGHOOL	'XQWHPDQ
%HUWVFK\6LOYHUPDQHWDO5DZVRQHWDO2WKHUVKDYHDUJXHGWKDWHIIHFWLYHDQGUHJL
PHQWHG GLVFLSOLQDU\ SURJUDPV DQG FRQWLQJHQF\ FRQWUDFWLQJ SURFHGXUHV LQ007 DUH D NH\ IDFWRU LQ
EULQJLQJDERXWSRVLWLYHUHVXOWV LQWKHUHGXFWLRQRI LOOLFLWGUXJXVHDPRQJSDWLHQWV0DJXUDHWDO
&KXWXDSHHWDO&DSOHKRUQ HWDO ,Q DGGLWLRQPHWKDGRQH GRVDJHV !PJ KDYHEHHQ
OLQNHG WR WKH UHGXFWLRQ RI LOOLFLW GUXJ XVH E\ SDWLHQWV LQ WUHDWPHQW %DOO	5RVV
0D[ZHOO	6KLQGHUPDQDQGFRPSUHKHQVLYHVHUYLFHVLQWUHDWPHQWDQGHIIHFWLYHWUHDWPHQWVWDII
KDYHDOVREHHQVXJJHVWHGDV OHDGLQJWRSRVLWLYHWUHDWPHQWRXWFRPHV%DOO	5RVV&RQGHOOL	
'XQWHPDQ5HVHDUFKHUVKDYHDVVHUWHGDSRVLWLYHFRUUHODWLRQEHWZHHQORQJHUOHQJWKRIVWD\LQ
PHWKDGRQH WUHDWPHQWDQG WKH UHGXFWLRQRI LOOLFLW GUXJXVH %DOO	5RVV&RQGHOOL	'XQWHPDQ
%HUWVFK\5HQR	$LNHQ6LPSVRQ	6HOOV7KH'$537236DQG%DOO	5RVV
VWXGLHVDOOSRLQWHGWRHYLGHQFHWKDWLOOLFLWGUXJXVHZDVVLJQLILFDQWO\UHGXFHGE\SDWLHQWVDIWHUWKHILUVW
\HDULQPHWKDGRQHWUHDWPHQW6LPSVRQ	6HOOV%DOO	5RVV&RQGHOOL	'XQWHPDQ
0HWKDGRQH7UHDWPHQW2XWFRPH5HVHDUFK0HWKRGRORJLFDO,VVXHV
+RZHYHU XSRQFORVHU ORRN LW VHHPV WKDWPDQ\RI WKHVHRXWFRPH UHVHDUFK VWXGLHVDUH IUDXJKWZLWK
IXQGDPHQWDOPHWKRGRORJLFDOSUREOHPV WKDWVHYHUHO\ OLPLW WKHYDOLGLW\RI WKHLURXWFRPHPHDVXUHVDQG
WKHLU FRQFOXVLRQVZLWK UHVSHFW WR WKHSURFODLPHGHIIHFWLYHQHVVRIPHWKDGRQH WUHDWPHQW6SHFLILFDOO\
RQHRIWKHPRVWLPSRUWDQWTXHVWLRQVVXJJHVWHGE\DQHYDOXDWLRQRIWKHVHUHVHDUFKILQGLQJVFRQFHUQV
ZKHWKHUWKHUHGXFWLRQRIRWKHUGUXJXVHLQRSLDWHSKDUPDFRWKHUDS\WUHDWPHQWSURJUDPVLVDQHIIHFWRI
WKH WUHDWPHQW LQWHUYHQWLRQ LWVHOIRURIELDVHGSDWLHQW GHVHOHFWLRQRYHU WLPH0RVW WUHDWPHQWVWXGLHV
VXIIHU IURPKLJK ಪGURSRXWಫRU ಪGLVFRQWLQXHGSDWLHQWಫUDWHVRIXSWRDIWHUUHODWLYHO\VKRUWIROORZXS
SHULRGVRIRQH\HDUPXFKRIZKLFKDUHGULYHQE\WKHQDWXUDOGURSRXWG\QDPLFVRISDWLHQWVZKRGRQRW
DFFHSW WUHDWPHQW UXOHVZLWK UHJDUG WR ಪRWKHUGUXJXVHಫRUZKRDUHGLVFKDUJHG IRU ODFNRIFRPSOLDQFH
ZLWK WKHVH UXOHV 7KHVH FLUFXPVWDQFHV RI FRXUVH KDYH VHYHUH LPSOLFDWLRQV IRU WKH SDWLHQWVXEMHFW
EDVHIRUZKRPWKHHIIHFWVRIWUHDWPHQWDUHDVVHVVHGRYHUWLPHWKHFRPSRVLWLRQRIWKLVSDWLHQWVXEMHFW
EDVHLQWHUPVRIWKHRXWFRPHYDULDEOHVFUXWLQL]HGDQGWKHYDOLGLW\RIWKHRXWFRPHGDWD
$VRQH UDQGRPO\ VHOHFWHG LOOXVWUDWLYH H[DPSOH+XEEDUGHW DOಫV RXWSDWLHQWPHWKDGRQH
WUHDWPHQWRXWFRPHGDWDUHIOHFWDUHGXFWLRQLQZHHNO\FRFDLQHXVHDPRQJSDWLHQWVDIWHURQH\HDU
RI WUHDWPHQW +RZHYHU WKH VWXG\ VDPSOH VL]H GLPLQLVKHG WKURXJK DWWULWLRQ IURP  SDWLHQWV DW
WUHDWPHQWDGPLVVLRQWRSDWLHQWVDWRQH\HDUIROORZXSZLWKSDWLHQWVKDYLQJGURSSHG
RXWRIWUHDWPHQWRYHUWKHFRXUVHRIWKHILUVWPRQWKV7KLVVXEVWDQWLDOUHGXFWLRQLQIROORZXSVDPSOH
VL]HRYHU WLPHSUHVHQWVFRQVLGHUDEOHSUREOHPV LQGUDZLQJDFFXUDWHSURRI IRUVLJQLILFDQW UHGXFWLRQRI
ಪRWKHUGUXJXVHಫಥKHUHRSHUDWLRQDOL]HGLQWKHIRUPRIFRFDLQHXVHಥDVDQHIIHFWRIRSLDWHSKDUPDFR
WKHUDS\LWVHOI
7KLVSUREOHPFDQEHLOOXVWUDWHGE\WZRK\SRWKHWLFDO\HW UHDOLVWLFEHWWHUDQGZRUVHFDOFXODWLRQV,I
RIWKHWUHDWPHQWGURSRXWVLQWKH+XEEDUGHWDOVWXG\VWLOOXVHGFRFDLQHDWWKHSRLQWRI
IROORZXS WKHQ  RI WKH WRWDO EDVH VDPSOH 1 ZRXOG EH XVLQJ FRFDLQH DIWHU RQH \HDU RI
WUHDWPHQW7KLVILUVWK\SRWKHWLFDOVLWXDWLRQZRXOGLQGLFDWHDQRYHUDOOLQFUHDVHLQFRFDLQHXVHRYHUWLPH
ZKHQWDNLQJ LQWRDFFRXQWWKHEHKDYLRXURIDOORULJLQDOWUHDWPHQWSDWLHQWV,I LQDVHFRQGK\SRWKHWLFDO
FDOFXODWLRQRIWKHWUHDWPHQWGURSRXWVVWLOOXVHGFRFDLQHWKHQRIWKHWRWDOEDVHVDPSOH
ZRXOGEHXVLQJFRFDLQHDIWHURQH\HDURIWUHDWPHQW7KLVVHFRQGK\SRWKHWLFDOVLWXDWLRQZRXOGPHDQD
PLQLPDO UHGXFWLRQ RI FRFDLQH XVH LQ WKH WUHDWPHQW VDPSOH RYHU SUHDGPLVVLRQ UDWHV OLNHO\ EHORZ
VWDWLVWLFDO VLJQLILFDQFH OHYHOV:KHQVXFKDVVXPSWLRQVDUHFRQVLGHUHGDERXW WKHEHKDYLRXURIGURS
RXWV LQ WUHDWPHQW RXWFRPH UHVHDUFK VWXGLHV WKH VRFDOOHG WKHUDSHXWLF HIIHFWV RI RSLDWH
SKDUPDFRWKHUDS\ಥDVLOOXVWUDWHGLQWKHDERYHH[DPSOHಥDUHPLQLPL]HGRUPD\HYHQWRWDOO\GLVDSSHDU
DQG WKH SURSRVHG ಪHPSLULFDO FRQFOXVLRQVಫ DERXW WKH HIIHFWLYHQHVV RI WUHDWPHQW PD\ VWDQG RQ
PHWKRGRORJLFDOO\ ZHDN JURXQG 7KHUHIRUH WKH XVH RI DSSURSULDWH RXWFRPH UHVHDUFK GHVLJQ DQG
PHWKRGVLH WUXH LQWHQWWRWUHDWDQDO\VLV WKDW LQFOXGHDVVHVVPHQWRIGURSRXWVDQG WKHLUEHKDYLRXU
PXVW EH IXQGDPHQWDOO\ FDOOHG IRU LQ RUGHU WR EH FHUWDLQ RI WKH RYHUDOO H[WHQW DQG YDOLGLW\ RI RSLDWH
SKDUPDFRWKHUDS\ಫVSUDLVHGDQGWDNHQIRUJUDQWHGHIIHFWV,IWKHVHIDFWRUVDUHQRWWDNHQLQWRDFFRXQW
VHOIVHOHFWLRQFDQQRWEHUXOHGRXWDVDSRVVLEOHH[SODQDWLRQRISRVLWLYHWUHDWPHQWRXWFRPHUHVXOWVDV
VKRZQDERYH,WZRXOGDSSHDUWKDWWKHFXUUHQWO\DSSOLHGVFLHQWLILFPHWKRGRORJLHVWRDVVHVVWKHHIIHFWV
RI 007 SURGXFH GHVLUDEOH GDWD SULPDULO\ WKURXJK V\VWHPDWLF UHWHQWLRQ RI SDWLHQWV ZLWK FRPSOLDQW
EHKDYLRXULQWKHWUHDWPHQWUHVHDUFKVDPSOHDQGQRWWKURXJKWKHDFWXDOWUHDWPHQWPRGDOLW\HIIHFWLYHO\
EHLQJDSSOLHGWRSDWLHQWV
$QRWKHU IXQGDPHQWDO LVVXHZLWKUHVSHFW WRWKHSHUVSHFWLYHVDSSOLHGWRWKHDVVHVVPHQWRI ಪRWKHU
GUXJXVHಫ DPRQJRSLDWH WUHDWPHQW SDWLHQWV FRQFHUQV WKH W\SHVRI LQVWUXPHQWVXVHG WRPHDVXUH WKH
SUHYDOHQFH RI LOOLFLW GUXJ XVH DPRQJ WKRVH LQ WUHDWPHQW DQG WKHLU LQKHUHQW QRUPDWLYH DVVXPSWLRQV
3URPLQHQWO\XVHG LQVWUXPHQWV OLNH WKH$GGLFWLRQ6HYHULW\ ,QGH[ $6,0F/HOODQ/XERUVN\:RRG\	
2ಫ%ULHQZLWKDVWULFW IRFXVRQDVVHVVLQJWKHPHUHTXDQWLWDWLYHSUHYDOHQFHRI ಪRWKHUGUXJXVHಫ
DUHIUHTXHQWO\XVHGLQWUHDWPHQWUHVHDUFKVHWWLQJV+RZHYHUWKHVHLQVWUXPHQWVDUHODUJHO\LQVHQVLWLYH
WRWKHULVNVDQGKDUPVFRQWH[WRIGUXJXVHRUSDWLHQWVಫTXDOLW\RIOLIHWKXVPDNLQJWKHPLQVXIILFLHQWLQ
PHDVXULQJ TXDOLWDWLYH DVSHFWV RI SRO\GUXJ XVH RU FKDQJHV DQG PRGLILFDWLRQV RYHU WKH FRXUVH RI
WUHDWPHQWDPRQJRSLDWHDGGLFWVLQWUHDWPHQW


2SLDWH$GGLFWLRQ7UHDWPHQW 3KDUPDFRWKHUDS\DQG2WKHU'UXJ8VH LQ
1RUWK$PHULFD9LHZVDQG3UDFWLFHV
7KH FXUUHQWPHWKDGRQHPDLQWHQDQFH UHJXODWLRQV DQG JXLGHOLQHV LQ2QWDULR &DQDGD KDYH EHHQ LQ
HIIHFW VLQFH  DQG LQYROYH UHJLPHQWHG SROLFLHV UHJDUGLQJ XULQDO\VLV WHVWLQJ DQG WDNHKRPH GRVH
SULYLOHJHV DV WKH\ UHODWH WR WKH LVVXH RI ಪRWKHU GUXJ XVHಫ ZLWK SDWLHQWV LQ PHWKDGRQH WUHDWPHQW
0HWKDGRQHWUHDWPHQWSDWLHQWVLQ2QWDULRPXVWXQGHUJRVXSHUYLVHGXULQHWHVWLQJWZLFHDZHHNGXULQJ
WKHLQLWLDOWKUHHPRQWKSHULRGRIPHWKDGRQHWUHDWPHQWVWDELOL]DWLRQDQGUDQGRPO\WKHUHDIWHU3DWLHQWV
DUHQRWHOLJLEOHIRUWDNHKRPHPHWKDGRQHGRVHVZLWKLQWKHILUVWWKUHHPRQWKVRIWUHDWPHQW$IWHUWKUHH
PRQWKV SDWLHQWV DUH HOLJLEOH IRU WKUHH WDNHKRPH GRVHV DQG WKHQ XS WR VL[ WDNHKRPH GRVHV DUH
DOORZHGIRUWKRVHSDWLHQWVZKRKDYHUHPDLQHGDFWLYHLQWUHDWPHQWDQGKDYHSURGXFHGGUXJIUHHXULQH
VDPSOHV IRUPRQWKV2QWDULR0HWKDGRQH0DLQWHQDQFH*XLGHOLQHV ,IFRQWLQXHGGUXJXVH LV
GHWHFWHG VR WKH JXLGHOLQHV VWLSXODWH SK\VLFLDQV PD\ HLWKHU FDQFHO SDWLHQWVಫ WDNHKRPH GRVH
SULYLOHJHV LQFUHDVH PHWKDGRQH GRVHV RU GLVFKDUJH SDWLHQWV IURP WUHDWPHQW 2QWDULR 0HWKDGRQH
0DLQWHQDQFH*XLGHOLQHV
 7KHUH LV JUHDW YDULDELOLW\ FXUUHQWO\ LQ 1RUWK $PHULFD ERWK LQ WHUPV RI LGHRORJLFDO YLHZV DQG
SUDFWLFDOFOLQLFDOUHVSRQVHWRSRO\GUXJXVHDPRQJRSLDWHDGGLFWVLQWUHDWPHQW9DULDELOLW\H[LVWVDPRQJ
1RUWK$PHULFDQPHWKDGRQHSURYLGHUVZLWKUHVSHFWWRGHILQLWLRQVRIDQGGLVWLQFWLRQVDPRQJVXEVWDQFH
XVHDEXVHDQGGHSHQGHQFHSRO\GUXJXVHGHWHFWLRQDQGUHVSRQVHSUDFWLFHVPHWKDGRQHWUHDWPHQW
UHJXODWLRQVDQGJXLGHOLQHVDQGWKHOHYHORIWUDLQLQJRIPHWKDGRQHWUHDWPHQWSURYLGHUV:LWKUHVSHFWWR
YDU\LQJUHVSRQVHVWRSRO\GUXJXVHPRVWFRPPRQO\WKHXVHRIFRFDLQHDOFRKROPDULMXDQDEHQ]RGLD
]HSLQHV DQG VRPHWLPHV PHWKDPSKHWDPLQH WKHUH DUH WKUHH PDLQ FDWHJRULHV RI FOLQLFDO UHVSRQVH
HPSOR\HG LQ1RUWK$PHULFDQ007VHWWLQJV5HVSRQVHV UHO\ RQDOWHUDWLRQV WR WKHPHWKDGRQHGRVH
LQFUHDVHG LQWHQVLW\ RI FRXQVHOLQJ RU HYDOXDWLRQ RI WKH FRQWLQXHG SURYLVLRQ RIPHWKDGRQH WUHDWPHQW
ZKLFK FDQ UHVXOW LQ HLWKHU SDWLHQW GLVFKDUJH RU UHGXFWLRQ LQ PHWKDGRQH GRVDJH %\ IDU WKH PRVW
FRPPRQ FOLQLFDO UHVSRQVH WR SRO\GUXJ XVH DPRQJ PHWKDGRQH PDLQWHQDQFH SDWLHQWV LV LQFUHDVHG
LQWHQVLW\RIFRXQVHOLQJ%UDQGV	%UDQGV$OORIWKHUHVSRQVHVWRSRO\GUXJXVHRXWOLQHGDERYH
LQFOXGLQJWKHH[WHQWWRZKLFKGLVFKDUJHIURPWUHDWPHQWRFFXUVYDU\GHSHQGLQJRQWKHGUXJXVHG)HZ
PHWKDGRQHWUHDWPHQWSURYLGHUVDSSO\DQ\FOLQLFDOUHVSRQVHWRFDQQDELVXVH7KHPDMRULW\RIUHVHDUFK
DQG FOLQLFDO DWWHQWLRQ LQ WKH DUHD RI SRO\GUXJ XVH DPRQJ PHWKDGRQH PDLQWHQDQFH SDWLHQWV KDV
IRFXVHGRQXVHRIVWLPXODQWVDQGSDUWLFXODUO\FRFDLQH,QDGGLWLRQWRWKHDSSURDFKHVGHVFULEHGDERYH
VWXGLHV KDYH ORRNHG DW FRFDLQH XVH E\ PHWKDGRQH PDLQWHQDQFH SDWLHQWV WUHDWHG ZLWK VSHFLILF
SKDUPDFRWKHUDS\ %DWNL HWDO $$$3 PHHWLQJ  DQG FRQWLQJHQF\ PDQDJHPHQW
6LOYHUPDQHWDO7RGDWHQRQHRIWKHDSSURDFKHVWKDWDWWHPSWWRDGGUHVVFRFDLQHXVHDPRQJ
PHWKDGRQHPDLQWHQDQFH SDWLHQWV KDYH EHHQ FRQVLVWHQWO\ DQG SHUVLVWHQWO\ HIIHFWLYH +VHU $QJOLQ	
)OHWFKHU+DQGHOVPDQ/LPSLWODZ:LOOLDPVHWDO6FKRWWHQIHOG3DNHV2OLYHWRHWDO
.RVWHQ5RXQVDYLOOH	.OHEHU
$UHFHQWVXUYH\RISK\VLFLDQVLQ2QWDULR&DQDGDRIDOOSK\VLFLDQVLQWKHSURYLQFHSURYLGLQJ
PHWKDGRQHWUHDWPHQWDWWKHWLPHRIVWXG\SUDFWLFLQJPHWKDGRQHWUHDWPHQWFRQILUPHGWKLVVLWXDWLRQRI
DPELJXLW\ RU GLYLVLRQZLWK UHVSHFW WR DWWLWXGHV DQG DFWLRQV FRQFHUQLQJ SRO\GUXJ XVH DPRQJ RSLDWH
DGGLFWV LQWUHDWPHQW)LVFKHU%LVFHJOLD'DQLHO	*OLNVPDQXQGHUUHYLHZ%DVHGRQLQWHUYLHZVWKH
VXUYH\UHYHDOHGWKDW LIFRQWLQXHGLOOLFLWRSLDWHXVHRFFXUUHGDPRQJWKHLUSDWLHQWVLQWUHDWPHQWDOPRVW
KDOI  RI WKH SK\VLFLDQV UHSRUWHG WKDW WKH\ ZRXOG UHYRNH WDNHKRPH SULYLOHJHV DQG SRVVLEO\
LQFUHDVHWKHPHWKDGRQHGRVDJHDVZHOODVFRXQVHOLQJ7ZHQW\WKUHHSHUFHQWLQGLFDWHGWKDWWKH\ZRXOG
GLVFKDUJHWKHSDWLHQWIURPWKHPHWKDGRQHSURJUDP7HQSHUFHQWRIWKHSK\VLFLDQVDPSOHVWDWHGWKDW
WKH\ZRXOGUHYRNHWKHWDNHKRPHGRVHSULYLOHJHVDQGWDNHQRRWKHUDFWLRQZKLOHRQO\DIHZSK\VLFLDQV
LQGLFDWHGWKDWWKH\ZRXOGGLVUHJDUGWKHLOOLFLWRSLDWHXVHRUVLPSO\LQFUHDVHWKHPHWKDGRQHGRVDJH,Q
WKH FDVH WKDW FRQWLQXHG LOOLFLW RWKHU QRQRSLDWH GUXJ XVH KDG EHHQ GHWHFWHG LQ D SDWLHQWಫV XULQH
VDPSOHVRIWKHSK\VLFLDQVVDLGWKDWWKH\ZRXOGUHYRNHWKHSDWLHQWಫVPHWKDGRQHWDNHKRPHGRVH
SULYLOHJHVSOXVSRVVLEO\LQFUHDVHWKHLQWHQVLW\RIFRXQVHOLQJ2QHWKLUGRIWKHVDPSOHZRXOGGLVFKDUJH
WKH SDWLHQW IURP WUHDWPHQW HQWLUHO\ ZKLOH  ZRXOG LJQRUH WKH SRO\GUXJ XVH DQG WDNH QR DFWLRQ
)LVFKHU%LVFHJOLD'DQLHO	*OLNVPDQXQGHUUHYLHZ
,QOLJKWRISDWLHQWVಫSHUVLVWHQWSRO\GUXJXVHDVZHOODVLQWKHVSHFLILFFRQWH[WRISULYDWHDQGIRUSD\
GUXJWUHDWPHQWSURJUDPVLQWKH8QLWHG6WDWHV$PHULFDQFOLQLFLDQVXWLOL]HVHYHUDODGGLWLRQDOVWUDWHJLHV
WRFRQWUROSRO\GUXJXVHRFFXUULQJZLWKSDWLHQWV LQPHWKDGRQH WUHDWPHQW$PRQJ WKRVHPHFKDQLVPV
DUHPDQGDWRU\ LQSDWLHQW GHWR[LILFDWLRQ D YDULHW\RI GLIIHUHQW FRQWLQJHQF\FRQWUDFWLQJSURFHGXUHVRU
WUHDWPHQWGLVFKDUJHGLVFRQWLQXDWLRQ
,QSDWLHQWGHWR[LILFDWLRQKDVEHHQGHHPHGWREHLQHIIHFWLYHZKHQQRWFRPELQHGZLWKRWKHUVHUYLFHV
DQG FRQWURO VWUDWHJLHV 5RVHQEOXP HW DO  ZKLOH RQH RI WKH PRUH SRSXODU DQG SURPLVLQJ
GLVFLSOLQDU\ PHDVXUHV EHLQJ LPSOHPHQWHG LQ 007 WR PDQDJH SRO\GUXJ XVH LQYROYHV FRQWLQJHQF\
FRQWUDFWLQJ SURFHGXUHV 0DJXUD HW DO  1LUHQEHUJ HW DO  &RQWLQJHQF\ FRQWUDFWLQJ LQ
PHWKDGRQHWUHDWPHQWLVDQRSHUDQWFRQGLWLRQLQJRUEHKDYLRXUPRGLILFDWLRQWHFKQLTXHZKHUHE\SDWLHQWV
DUHHLWKHU UHZDUGHG IRU WKHLUDEVWLQHQFH IURPXVLQJ LOOLFLWVXEVWDQFHVRUSXQLVKHG IRU WKHLUSRO\GUXJ
XVHEDVHGRQXULQDO\VLVUHVXOWV5DZVRQHWDO7KHVHSURFHGXUHVFRPPRQO\LQYROYHV\VWHPVRI
UHZDUG LQ WKH IRUPRI WDNHKRPHPHWKDGRQHGRVDJHV LQFUHDVHV LQPHWKDGRQHGRVHV RU YRXFKHUV
UHGHHPDEOHIRUJRRGVDQGVHUYLFHVWKDWZLOODGYDQFHWKHSDWLHQWVಫWUHDWPHQWJRDOVW\SLFDOO\FRQWLQJHQW
RQWKHSDWLHQWVಫSUHVHQWDWLRQRIFRQVHFXWLYHQHJDWLYHXULQHVDPSOHV6WLW]HUHWDO&KXWXDSHHW
DO  0DJXUD HW DO  *ORVVHU  6LOYHUPDQ HW DO  5REOHV HW DO  7KHVH
PHFKDQLVPVKDYHVKRZQPL[HGUHVXOWVLQUHGXFLQJLOOLFLWGUXJXVHLQSDWLHQWVLQWUHDWPHQW
6XPPDU\DQG2XWORRN
7KLV SDSHU KDV DUJXHG DQG VKRZQ WKDW ಪRWKHU GUXJ XVHಫ RU ಪSRO\GUXJ XVHಫ LV D UDWKHU FRPPRQ
SKHQRPHQRQDPRQJ WRGD\ಫV LOOLFLW RSLDWH SUHGRPLQDQWO\ KHURLQ XVHU SRSXODWLRQV LQ1RUWK$PHULFD
7KHXVHRIRUGHSHQGHQFHRQGUXJVRWKHUWKDQRSLDWHVLQWKHVHSRSXODWLRQVLVWKHUXOHUDWKHUWKDQWKH
H[FHSWLRQ DV YDVW HPSLULFDO GDWD FOHDUO\ LQGLFDWH &UDGGRFN HW DO  6LPSVRQ 	 6HOOV 
%URRNV1HOVRQHWDO)LVFKHU0HGYHG*OLNVPDQ	5HKP$ZLGHUDQJHRIOLFLWDQGLOOLFLW
VXEVWDQFHVDUHVRXJKWDQGFRQVXPHGUHJXODUO\E\PRVWRSLDWHXVHUVSUHGRPLQDQWO\ IDOOLQJ LQWR WKH
FDWHJRULHVRIDOFRKROFRFDLQHPDULMXDQDDQGEHQ]RGLD]HSLQHV5HWWLJ	<DUPROLQVN\
7KLVVLPSOHEXWFOHDUHPSLULFDOFRQVWHOODWLRQUHTXLUHVDIXQGDPHQWDOFRQFHSWXDOFRUUHFWLRQWRWKH
ಪRSLDWHFHQWULFಫIUDPHZRUNRIಪRWKHUGUXJXVHಫLQWKHFRQWH[WRIRSLDWHGHSHQGHQFHDQGLWVWUHDWPHQW,Q
OLJKW RI WKH FRPPRQ SUHYDOHQW DQG UHJXODU XVH RI ಪRWKHU GUXJVಫ DV HYLGHQFHG LQ RSLDWHXVLQJ
SRSXODWLRQVLQ1RUWK$PHULFDWKHFRQFHSWRIಪRWKHUಫಪVHFRQGDU\ಫRUಪDGGLWLRQDOಫGUXJXVHLVDPLVQRPHU
DVZHOODVDPLVOHDGLQJSHUVSHFWLYH,WUDWKHUDSSHDUVWKDWWKHPDMRULW\RIRSLDWHLQYROYHGLQMHFWLRQGUXJ
XVHUVDUHEHVWGHVFULEHGE\IOH[LEOHDQGPXOWLSOHGUXJXVHDQGRIWHQGHSHQGHQFHDQGDWEHVWIHDWXUH
SULPDU\ RU WHPSRUDU\ ಪGUXJV RI FKRLFHಫ RI ZKLFK KHURLQ RU RWKHU RSLDWHV FDQ EH RQH RIPDQ\ 7KH
ಪRSLDWHFHQWULFಫYLHZRQSRO\GUXJXVLQJLQGLYLGXDOVZKLFKKDVGRPLQDWHGUHVHDUFKDQGWUHDWPHQWIRU
GHFDGHVLVSUREDEO\GULYHQE\WZRPDLQIDFWRUVILUVWWKHORQJODVWLQJVRFLRPHGLFDOFRQVWUXFWRIWKH
SXUH KHURLQ DGGLFW RU ಪMXQNLHಫZKRZDV DGGLFWHG WR DQG XVHG QRWKLQJ EXW ಪVPDFNಫ DQG VHFRQG WKH
HYROXWLRQ RI WKH SUHGRPLQDQWO\ ಪRSLDWHFHQWULFಫ UHJLPH RI WUHDWPHQW PHWKDGRQHPDLQWHQDQFH RWKHU
RSLDWH SKDUPDFRWKHUDS\ WKDW GHILQHGDQGSDWKRORJL]HG LWV WDUJHW ಪSDWLHQWVಫ DFFRUGLQJ WR WKH NLQGRI
LQGLFDWLRQV DQG WUHDWPHQW WKH\ SURYLGHG QRW QHFHVVDULO\ WKHLU DFWXDO GUXJ XVH SURILOHV RU RYHUDOO
WUHDWPHQWQHHGVFI&RXUWZULJKW
$FDUHIXODQGUHIOHFWLYHORRNLVDOVRLQRUGHUIURPDUHVHDUFKDQGWUHDWPHQWSHUVSHFWLYHLQWHUPVRI
WKHRUL]LQJFDWHJRUL]LQJDQGXQGHUVWDQGLQJ WKHXVHRIGUXJVRWKHU WKDQRSLDWHVE\RSLDWHGHSHQGHQW
LQGLYLGXDOV ERWK WKRVH LQ WUHDWPHQW DV ZHOO DV QRW LQ WUHDWPHQW 0RVW FRQYHQWLRQDO WKHRULHV
DXWRPDWLFDOO\IUDPHDQGODEHOಪRWKHUಫRUಪDGGLWLRQDOಫGUXJXVHDVSDWKRORJLFDODVZHOODVLQGLFDWLRQVRI
DQಪDGGLWLRQDOಫSUREOHPRUGHYLDQFH%XWWKHLVVXHDQGHVSHFLDOO\WKHUHODWLRQVKLSVEHWZHHQWKHGUXJV
XVHGPD\EHDELWPRUHFRPSOH[DQGQRWDVVLPSOLVWLFDOO\EODFNDQGZKLWHIRUDOOXVHUV)RUH[DPSOH
DVTXDOLWDWLYHUHVHDUFKVKRZVFRQVLGHUDEOHSURSRUWLRQVRIRSLDWHXVHUVFKRRVHDQGHPSOR\WKHXVHRI
RWKHU VXEVWDQFHV TXLWH VHOHFWLYHO\ DQG GHOLEHUDWHO\ DLPLQJ WR XWLOL]H LQWHUDFWLYH HIIHFWV EHWZHHQ
GLIIHUHQWNLQGVRIVXEVWDQFHV LQDSRVLWLYHDQGGHVLUHG IDVKLRQ IRUH[DPSOH WRXVHKHURLQ WR ಪFRPH
GRZQಫ IURP FRFDLQH RU LQ UHVSRQVH WR SV\FKLDWULF GLVRUGHUV ZLWKLQ WKHLU RIWHQ KLJKO\ GLIILFXOW OLIH
FLUFXPVWDQFHV.RVWHQHWDO6KDIIHU	/D6DOYLD7KHVHVFHQDULRVSRLQWWRWKHIDFWWKDW
ZLWKVRPHXVHUVWKHUHPD\EHDFRQVLGHUDEOHUDQJHRIFRQVWUXFWLYHHYHQVHOIPHGLFDWLQJDVSHFWVDQG
UDWLRQDOHVIRUWKHXVHRIRWKHUVXEVWDQFHVLQFRQMXQFWLRQZLWKKHURLQRURWKHURSLDWHV7KLVPD\PRVW
UHOHYDQWO\EHWKHFDVHZLWKSDWLHQWVLQPHWKDGRQHWUHDWPHQWZKRUHSRUWWKHQHHGIRUDQGXVHRIRWKHU
VXEVWDQFHV HJPDULMXDQD FRFDLQH LQ RUGHU WR FRPSHQVDWH IRU WKH YDULRXV VXEVWDQWLDO DQGZHOO
NQRZQXQGHVLUHGDQGQHJDWLYHVLGHHIIHFWVRIPHWKDGRQH+XQWHWDO)LVFKHU&KLQ.XRHWDO
IRUWKFRPLQJ7KLVLVQRWDWDOOWRVXJJHVWWKDWPDQ\RIWKHSRO\GUXJXVLQJLQGLYLGXDOVLQDQGRXWVLGHRI
WUHDWPHQWGRQRWIHDWXUHPRVWFKDRWLFGHVWUXFWLYHDQGKDUPIXOGUXJXVHKDELWV+RZHYHUHVSHFLDOO\LQ
OLJKW RI D FXUUHQW ODFN RI DOWHUQDWLYHV IRU PRUH GHVLUDEOH DQG HIIHFWLYH IRUPV RI RSLDWH
SKDUPDFRWKHUDSLHV WKH SRWHQWLDOO\ FRQVWUXFWLYH RU H[WHUQDOO\ QHFHVVLWDWHG UROH RI ಪSRO\GUXJ XVHಫ LQ
PDQ\LQGLYLGXDOFDVHVQHHGVWREHVHQVLWLYHO\UHFRJQL]HGDQGDGGUHVVHGLQWKHRU\DQGSUDFWLFHDQG
QRWFDWHJRULFDOO\FRQGHPQHGRUSXQLVKHG
 %DVHG RQ D FODVK RI ಪROGಫ YHUVXV ಪQHZಫ LGHRORJLHV LQPHWKDGRQHPDLQWHQDQFH WUHDWPHQW LQ WKH
1RUWK $PHULFDQ FRQWH[W WKHUH FXUUHQWO\ FOHDUO\ H[LVWV D UDWKHU VKDUS VSOLW RU GLYLGH LQ WHUPV RI
WUHDWPHQWSURYLGHUVಫDSSURDFKHVDWWLWXGHVDQGSUDFWLFHVZLWKUHJDUGWRಪRWKHUGUXJXVHಫE\SDWLHQWVLQ
PHWKDGRQH WUHDWPHQW :KLOH D JRRG SRUWLRQ RI WUHDWPHQW SURYLGHUV VWLOO DELGH E\ WKH WUDGLWLRQDO
ಪDEVWLQHQFHಫ LGHRORJ\DQGVWULFWO\FRQWURORUSXQLVK ಪRWKHUGUXJXVHಫ WKURXJKWKHYDULRXVPHFKDQLVPV
DYDLODEOHPDQGDWRU\FRXQVHOLQJGRVLQJWDNHKRPHಪSULYLOHJHVಫFRQWLQJHQF\UHZDUGVFXOPLQDWLQJLQ
SURJUDPGLVFKDUJHRWKHUVKDYHDUULYHGDWDSUDFWLFHRI PRUHRU OHVVKHOSOHVV" WROHUDQFHRIRWKHU
LOOLFLWGUXJXVHE\VLPSO\DFFHSWLQJ LWXQGHUZKDW LVRIWHQUHIHUUHGWRDVDSUDJPDWLF ಪKDUPUHGXFWLRQಫ
XPEUHOOD 7KH IOH[LELOLW\ DQG GLVFUHWLRQ RI PHWKDGRQH WUHDWPHQW JXLGHOLQHV DQG UXOHV LQ &DQDGD
VSHFLILFDOO\ DOORZ IRU ERWK DSSURDFKHV FI %UDQGV 	 %UDQGV  ,W VHHPV KLJKO\ TXHVWLRQDEOH
KRZHYHU ZKHWKHU WKH ORQJVWDQGLQJ JRDO RU H[SHFWDWLRQ RI PHWKDGRQH WUHDWPHQW RU RWKHU RSLDWH
SKDUPDFRWKHUDS\ WR UHGXFH RU HOLPLQDWH QRQRSLDWH GUXJ XVH LV WHQDEOH RU VHQVLEOH RQ VFLHQWLILF RU
FOLQLFDO ಥ UDWKHU WKDQ RQ SROLWLFDO RU LGHRORJLFDO ಥ JURXQGV DOWKRXJK WKLV KDV EHHQ SURFODLPHG DQG
UHLQIRUFHGIRUGHFDGHV,WLVFOLQLFDOO\RUVFLHQWLILFDOO\XQUHDVRQDEOHWRH[SHFWRSLDWHSKDUPDFRWKHUDS\
WRWUHDWRUFXUHQRQRSLDWHIRUPVRIGUXJGHSHQGHQFHDQGLWLVREVFXUHWKDWSDWLHQWVDUHKHOGWRVXFK
REMHFWLYHVRIWHQZLWKWKHKDUVKHVWH[LVWHQWLDOFRQVHTXHQFHV
:KLOHRSLDWHSKDUPDFRWKHUDS\WUHDWPHQWJHQHUDOO\FODLPVWKHUHGXFWLRQRILOOLFLWGUXJXVHDVRQHRI
LWVNH\VXFFHVVHVDQGPDLQJRDOVWKLVDVVHUWLRQKDVWREHFRQVLGHUHGZLWKSDUWLFXODUFDXWLRQ)LUVWWKH
YDVW VFLHQWLILF GDWD H[DPLQLQJ WKH UHGXFWLRQ RI RWKHU GUXJ XVH LQ PHWKDGRQH DQG RWKHU RSLDWH
SKDUPDFRWKHUDS\WUHDWPHQWSRLQWWRಪPL[HGUHVXOWVಫDWEHVW1,'$%HUWVFK\:DUG+DOO	
0DWWLFNLQVLPSOHWHUPVLPSO\LQJWKDWRYHUDOOVRPHUHGXFWLRQRFFXUVZLWKVRPHSDWLHQWVZKLOH
LQWUHDWPHQW\HWWKHVHHIIHFWVYDU\KLJKO\ZLWKLQSRSXODWLRQVDQGQRWPXFKLVNQRZQDERXWWKHSRVW
WUHDWPHQWGXUDWLRQRIVXFKHIIHFWV0RUH LPSRUWDQWO\KRZHYHU LV WKHIDFW WKDWPRVWWUHDWPHQWHIIHFW
HYDOXDWLRQV RI WKLV NLQG DUH EXUGHQHG ZLWK VHYHUHPHWKRGRORJLFDO SUREOHPV 7KH JUHDW PDMRULW\ RI
WUHDWPHQWRXWFRPHVWXGLHVIROORZDQGHYDOXDWHSDWLHQWVUHPDLQLQJLQWUHDWPHQWRYHUWLPHDQGLQOLJKW
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